
UNCLASSIFIED

AD 273 581

ARMED SERVICES TECHNICAL INFOR ON AGENCY
ARLINGTON HALL STATION
ARLINGTON 12, VIRGINIA

UNCLASSIFIED



NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.



0

TAX DEPRECIATION POLICY AND INVESTMENT THEORY

BY

VERNON L. SMITH

TECHNICAL REPORT NO. 109

FEBRUARY 27, 1962

PREPARED UNDER CONTRACT Nonr-225 (50)
(NR-047-004)

FOR
OFFICE OF NAVAL RESEARCH

INSTITUTE FOR MATHEMATICAL STUDIES IN THE SOCIAL SCIENCES
Applied Mathematics and Statistics Laboratories

STANFORD UNIVERSITY
Stanford, California ASTIA

TI r7 Il

TISIA



TAX DEPRECIATION POLICY AND INVESTmENT THEORY

by

Vernon L. Smith

TECHNICAL REPORT NO. 109

February 27, 1962

PREPARED UNDER CONTRACT Nonr-225(50)

(NR-o47-oo4)

FOR

OFFICE OF NAVAL RESEARCH

Reproduction in Whole or in Part is Permitted for

any Purpose of the United States Government

INSTITUTE FOR MATHE4ATICAL STUDIES IN THE SOCIAL SCIENCES

Applied Mathematics and Statistics Laboratories

STANFORD UNIVERSITY

Stanford, California



TAX DEPRECIATION POLICY AND INVM9NT THEORY

by

Vernon L. Smith
Purdue and Stanford Universities

In a recent paper1 I expressed the somewhat unconventional view that

perhaps businesses should be permitted to depreciate or write off invest-

ment expenditures as rapidly as they please, including the extreme policy

of treating such capital outlays as an ordinary business expense in the

year incurred. The latter policy would be ostensibly2 the most advanta-

geous, given this freedom of choice. The only qualification mentioned

was that provision should be made for the loss carry-over or carry-back

of tax credits so that an otherwise rational managerial decision to incur

heavy investment outlays in a year of low sales would not be artificially

prejudiced by tax considerations. This is an issue of great currency as

evidenced by the announced intention of the U. S. Treasury to liberalize

present tax depreciation rules. The view that we might seriously consider

permitting such wholesale tax depreciation freedom appears to be suggested

by the present value theory of investment decisions. The issue might be

approached with entirely different considerations and motivations in mind,

but the present paper will be confined to a discussion of tax deprecia-

tion policy within the framework of the theory of investment of the firm.

It is assumed throughout that it is desirable to impose taxes on business

This work was supported in part by Office of Naval Research Contract
Nonr-225(50) at Stanford University. Reproduction in whole or in part
is permitted for any purpose of the United States Government.



income in such a way that the structure of optimal investment decision

rules is not altered by the tax.

By way of motivational argument it should be emphasized that the

present value theory of investment decisions makes no use of the concept

of depreciation as a write-off phenomenon, though it is possible to inter-

pret various approaches to the so-called depreciation problem in terms of

this theory. Taxless investment theory treats all receipts and outlays

as cash inflows and outflows at the instant received or expended, and

seeks to maximize the present worth of this lumpy net cash inflow. Sunk

investments enter this stream only to the extent that they contribute to

current receipts, current expenses, and provide lump-sum disinvestment

receipts through salvage or resale. The capital outlays for sunk invest-

ments do not enter the future income stream and do not affect investment

decisions. However, as we shall see, once taxes are introduced, invest-

ment decisions may be influenced by the cost of capital outlays for sunk

investments. This is because the tax laws do not permit the cost of

capital goods to be treated as an ordinary expense. The common practice

is to permit capital costs to be written off or depreciated over time in

accordance with some specified set of tax depreciation rules. It will be

shown that this practice leads to bias in the form of investment decision

rules different from those prevailing in the absence of a tax, that the

bias is likely in the direction of delaying optimal investment timing,

and that such biases can be removed by expensing investment outlays in

the computation of taxable income. In deriving these results, we shall

work first with an essentially static Preinreich-Lutz-Terborgh replace-

ment model, then with a more general dynamic model in which price,
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current input, investment level and investment timing are joint decision

variables in maximizing the present value of net income after taxes.

1. Taxes in a Simple Replacement Model

Let Ro(t) be the net revenue at time t of a sunk investment in

a productive facility, and let M0 (Lo) be its market value as a function

of the additional time it is held. After L0  years, the firm invests in

a new asset, and thereafter every L years in a chain of assets, where

R(L0 + kL,t) is the net revenue of the k+lth member of this chain.

The shift parameter k permits the effect of technological change to be

represented. The initial investment in each of these future assets is

C and they are assumed to bring a market price M(L) after being held

L years. The firm is assumed to maximize 3

(1) V = J Ro(t)e rtdt + M0(L0 )e 0+ e 0V ,

where

(2) V1 = C erk L R(L 0 + kL,t)e rtdt - C + M(L)e rL
k=O 0o

6V C)V
with respect to LO and L . By setting < 0, and T =0 , the

0

optimal replacement condition can be written

(3) ![Ro(o) L) + L-] - V, < Mo(L o )

where V' now stands for its optimal value, that is, (2) is evaluated

aV
at the L for which ;= 0. If the inequality holds in equilibrium,

then L0  is zero, that is, the incumbent asset is overdue for replace-

ment. Statement (3) is the "programming" form of the familiar conditions
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for replacing an asset. An old asset should be replaced by its most

attractive alternative, when the net contribution to the present worth

of the firm caused by holding the asset an additional year does not

exceed the market value of the asset.

In considering the effect of taxes, suppose we assume that invest-

ment outlays are expensed in arriving at taxable income, and that a

constant tax rate a is applied to such income. Then at time t, where

o < t < L0, the tax paid is a R0(t); at L0 , the tax is

" R(LoO) + a MO(L0 ) -a C; at L 0  t , o < t < L0 , the tax is

" R(LOt); at L0 + L, the tax is a R(L0 + L,O) + a M(L) - a C, and

so forth. By computing the present worth of these future tax payments

and subtracting from V, given by (1), we get IT, the present worth of

earnings net of taxes, which reduces to

(4) TT (l-a)v

Hence, maximizing TT with respect to L and L leads to a decision

rule identical with (3) obtained by maximizing the taxless present value

V .

Consider next the policy of requiring the firm to follow any arbitrary

investment depreciation rule for tax purposes. In general, such a rule

specifies the write-offs as a function of time, and investment cost of the

asset. Some specification is also normally made as to the appropriate

bookkeeping adjustments when the asset is sold. Also, there is typically

some minimum time period based, e.g., on average or "normal" asset life

expectancy, during which the asset is to be depreciated. Such rules

define a tax depreciation function which, in general, we will write in
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the form do = d[C 0 ,M0(LO), u + t] for a sunk investment u years old

at the opening of the planning period, and d = d[C,M(L),t] for the

chain of future replacement investments. Then the expression for the

present value of profits after taxes becomes

(5) T * = V - a Y

where V is defined by (1), and the present value of taxable income Y

is given by

f20 o~-rtd "rLo

(6) Y = [R0 (t) -d0 ]e + e Y

where
00 -k L -rtd(7) Y' =E erkLS [R(Lo+kLt) - d]erdt

It is useful to define

(8) A d rtdt + M(Lo)e + e A',

where

(9) A' =e -r L L de rtdt - C + M(L)e rL

k=O I,0

Using (6)-(9), we can rewrite (5) in the form

(10) TT* = (I-Q)v + a A

Now, maximizing TT* with respect to LO and L gives

") -rL0  LO '4do r - rLO
(ii) (i-a) T V < [doe + 0 e 'rtdt + M6(Lo) e

-rLo rLo 1

- rMO(LO )e - re A'
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- rLO
(12) (l-a) aV -Cle [ + -d e + (L)e r L

L -- e"r L  rL L - M' e

- rM(L)e rL - re -rLAt]

We see immediately that (11) is not the same as the taxless decision

rule (3) obtained from T- < 0, and (12) will not in general give the
0

taxless solution for L obtained from 3L . In particular, note

that the cost of the sunk investment, CO, may enter the decision via

the depreciation function do

To illustrate specifically what might be the effect of the tax

depreciation component, shown on the right side of (11), on the invest-

ment decision, let us assume that the Treasury requires the use of

straight line depreciation, and specifies that the proceeds from the

sale of used equipment areto be counted (less any undepreciated portion

of the original cost) as ordinary income at the time received. Then

our tax depreciation functions can be written:

CO
- , 0 < t < L* - u

do0 = d[CoMo (Lo0 
) ,u+ t ] = 0 , L- u < t < L

0 - 0

M0(L 0 ) , t = L0

E- , 0 < t < L*

d = d(C,M(L),t] = , L* < t < L

\M(L) , t = L

where L* and L* are the minimum write-off periods specified by the
0

taxing authorities for the two types of facilities, and it is assumed
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that L < u + L, L* < L . Then

0 0 0r

A ier(L'u) 1 + e A'

and

C 1-e rL* 1
A' = 1r<0*l-e-rL rL*

where it is understood that when A and A' in (8) and (9) are

evaluated at t = L0  and t = L, the point values -MO(LO)e

and -M(L)e -rL are contributed by the corresponding integrals of do

and d

Assuming an interior solution, (11) becomes

(13) 6A -rLo

(1-a) - -a -- = are A'
0 0

-r( IL o ) A

Similarly, (12) becomes (-a)U - A re A' .5 By
= - = 1 -rL

differentiating these conditions in the usual way we can determine

expressions for W- and r, but, in general, the signs of these

derivatives are not unambiguously positive or negative. However, if

we assume that the present equipment is like the replacement equipment,

then we have only the one decision variable, L = u + L0 . Maximizing

V' gives (1-a) = -a - , and differentiating, we get

1 6A'L l-a 6"
= - > 0, since the denominator must be negative

6L-) 2 A7
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for a maximum and 6 e- rL A> 0. But note that if we have no
f o r a m a x m u m a n d- r L

taxes (a = 0) or, alternatively, if we expense capital outlays, we

have T= 0 in equilibrium. Hence, the partial equilibrium effect

of straight line tax depreciation over a period shorter than the

optimal life of equipment is to postpone reinvestment, as against

optimal reinvestment under no taxes or taxes levied on income net of

expensed capital outlays.

Using equations (11) and (12), it is reasonable to inquire as to

whether it is possible to find tax depreciation functions which

produce no bias in the investment decision rules. The conditions for
6A

such bias not to appear are obtained by setting - , the right side

6A 0
of (11), equal to zero, and T , the right side of (12), equal to

zero. Solutions to the resulting differential equation conditions on

d and d can be written:0

(1i) L d[CM(L),t]e rtdt = C - M(L)e r L

-rt-rru
(1) L0 d[Co,Mo(Lo), u + te -rtdt = Core - M0 (L 0)e 0

0
- jU0 d[CM 0 (L 0),t]e -rt dt

in which we make use of the administrative constraint that the

depreciation rules are not to be different for sunk and replacement

investments.6  The solutions (14) and (15) can be verified by

differentiating and substituting into the right sides of (11) and (12)

to yield zero. Hence, any depreciation function whose present value
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over the optimal life of the asset is equal to the asset's cost plus the

present worth of its salvage or resale value at the end of its life, has

the property that it will not alter the investment decision rules. This

result, though not perhaps very unexpected, also does not seem very use-

ful in providing neutral tax depreciation guidelines within the frame-

work of present tax depreciation policy. The requirement that the

write-off must occur over the optimal equipment life for each firm,

rather than some industry average, is hardly practical. For example,

one tax depreciation function satisfying (14) and (15) is

- r( LO+U)

rC-rM(L)e-rLC 
0 L 0 erC -rM (L )e

d r 1 -rL 0 < t < L, or d0 = -r(L+u)

0 < t < L0 , which is just the annuity value of the investment cost net

of salvage value. But to specify such a write-off allowance in the

form of legal rules is hardly feasible, since L will normally vary

among industries and firms for the same type of equipment. The simplest

tax depreciation function satisfying (14) and (15) is of the form

d={0 O<t<L

-M(L) t - L

which is precisely the proposal for expensing capital outlays. This

policy is quite easy to specify and to administer. We simply rule that,

for tax purposes, the cost of an asset is deducted when that cost is

incurred.

2. Taxes in a Dynamic Model

The previous model does not allow for level of investment decisions,

and it does not distinguish explicitly technological data from economic
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(price) data in investment decisions. To show under more general

conditions that investment decision neutrality requires assets to be

expensed for tax purposes, we will first construct a dynamic model in

which current price, current input, investment level, ari investment

timing policies are simultaneously determined.

Of the many possibilities that might be considered we will use a

simple finite horizon model, in which it is assumed that at the opening

of the planning period the firm has a sunk investment in X1 physical

units of the capital facility, and that at most, one additional invest-

ment in X2 units of the capital facility is to be considered in the

planning period.7 If the horizon is T, then the new investment is

to occur at some time T1 , where 0 < T1 < T, to be determined. We

also allow for the discard or sale of the sunk investment at T1  ,

T < TV < T, to be determined. These specifications divide the planning

interval into three operating periods. In the first period, 0 < t < T

we have the short-runex post production function y(t) = fl[xl1t), l],

where xl(t) is a current input, and X1 is fixed. In the second

period, T1  t < V, the technological alternatives are described by

the ex ante production function y(t) = f1[xj(t),X1 ] + f2[x (t),X2

reflecting the parallel operation of old and new facilities. The

functions f and f2 are assumed, in general, to differ and to show

increasing returns. In the final operating period, T' < t < T, the

old facility has been "phased out," and the production constraint

becomes y(t) = f 2[x 2 (t),X 2] If W1  and W2  are the prices of the

sunk and replacement investments, respectively, S1  and S2 are their

fixed resale values, w is the price of the current input, and
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Rly(t),t] is the dynamic revenue function for the product, then the

present value of the firm's profit can be written

rT 1  1-rt
(16) V = 1l R[fl[xl(t),X1 ],t] - w xl(t)I e' dt

+ J'{R[fl[x(t), l] + f 2 [x (t),X2 ],t] - wlx{(t) + x2(t)]}e'rdt

+ Ij {R~f2[x2(t),X2 ],t] - w x2(t)} e-rtdt
JT

"rT 1  -rT' -rT
-W2X 2 e +Sle S2X2 e

Price, p(t) = R[yt),t] and current input rates in each period= y(t)

are assumed to be instantaneously variable, and their time paths are to

be chosen, while the planning period levels of X2, T1 , and Ti are to

be chosen. From the Euler conditions, we can write the following

dynamic marginal revenue productivity conditions on the time path

variables:

(17) 6R 0 O t<T,
BY f [xl (t ), l3Etjm

(18) 6R w w

1[tx{(t),X 1  _

(19) wR T' < t < T

Sfrl[x 2(t),X2 ] ]-

From setting the derivatives of V with respect to T1 , T! and

X2  equal to zero, we write the following necessary conditions for

maximal investment level and for the timing of new investment and the
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sale of the old capital facility:

IT, f2 rx, tXe-rt dt Tw2[x()X]-rt dt -rT

(20) 2 (t) 2  e We 1 SerT

T1 f1[x2(t),X 2  1 [x 2 ]t)=e

1) "l"-
(21 I RL(Tl) - Rl(Tl) + w~xl(Tl) - xi(Tl) - xL(Tl)] J 2X

(22 1 R({ 2(T{) + 2(T{) - xi(Ti) - xL(T{)] I?,*X3

where R1 , RL, and R2  denote respectively the revenue functions in

1 2 tesb
the three integrals of (16). In the notation f1, f2' etc., the sub-

scripts refer to the derivative with respect to the first or second
2_

argument of the production function, e.g., 
f2Ex (t),x2 ) = W

Equations (17)-(19) are the familiar conditions for equating

instantaneous marginal cost and marginal revenue. The second equality

in (18) also expresses the equi-marginal cost loading condition for

multiple parallel facilities. (20) expresses the less familiar

condition that the size of an additional capital facility is expanded

until the present worth of the operating cost savings effected by an

increment of the capital equals the present worth of the net cost of

that increment (capital cost net of discounted resale value). (21)

says that if a new facility is to be purchased, it must be at that

point in time, T, when the capitalized value of the initial gain in

net opetating revenue equals the investment outlay for the facility.

The discard condition (22) is symmetrical to (21). It requires an old

asset to be discarded when the capitalized value of the initial loss

in net operating revenue equals the resale value of the asset. These
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conditions could be Kuhn-Tuckerized by adding inequalities, but this

refinement is not necessary to the purpose at hand. For example, if we

had "<" instead of "=" in (21), then T1 = 0, and the new facility

would be added at the opening of the planning interval. It should be

remarked that there may be many solutions satisfying these necessary

conditions. In particular, if the requirements function y(t) is not

monotone, one should anticipate the likelihood that several T1  and T'
11

values might satisfy (21) and (22). Such difficulties seem inevitable

in dynamic decision problems.

Returning now to the tax depreciation problem, it is clear that if

all capital outlays and receipts are expensed for income tax calculations,

then profit after taxes is T = (l-a)V, and maximizing - gives the

conditions (16)-(21). On the other hand, suppose the Treasury specifies

that an asset must be depreciated over some write-off interval. Then

we might express the general tax depreciation functions for the two

types of assets in the form d1 = d(W1X1,S1 11 ,u+t) and

d2 = d(W2X2 ,S2X2,t) . Profit after taxes is now TT = (1-c)V + a A,

with V given by (16) and A defined by

T' T  -rT -rT-
1 t-tt1 - 1 -rT(23) A = j dlertdt + d2 ertdt - W2X2e + S2X2e + S2X2e

Maximizing TT* with respect to the time path variables gives the same

decision rules (17)-(19) obtained by maximizing V. But with respect to

X2 , T1, and T, we now get

(-a) 6V rT1 -rT T 6d2 -rt

(24~) 77~- 2- = e -S2e -
2 ITI1



(25) = [d(W2 X2 ,2X 2 ,T 1 ) - r W2X2 ]e 1

(26) = Ed(WIXI,SI 1 ,Ti + u) + rSl- l e -rT
i

which again introduces tax depreciation components into the investment

decision rules.

Conditions on the depreciation functions that eliminate this tax

bias are obtained by setting the right side of equations (24)-(26) each

equal to zero. A solution to the resulting differential equations can

be written:

(27) Ti d(Wl 1 ,Sll1 ,u+t)e rtdt X e + F1 (W ,S 1X1 , u )T- erT1(llSl,)

(28) jd(W2X2S2X2t)ertdt = WA e - S2X2 e -rT

which can be verified by differentiating and substituting into the

conditions obtained by setting the right side of (24)-(26) equal to

zero. Making use of the fact that the taxing authorities cannot specify

different depreciation allowances on sunk and future investments, the

arbitrary function F becomes F, = jVX .e -_ d(WXSXtedt,

u+1 -r(Tf+u)

since dertdt = W1 lX "SXee is the counterpart of (28)

for the sunk investment. The annuity depreciation formulas,

d rW X - r8 (T+u) or d - r 2X 2- 2X2e satisfy

1-er(T+u) -e r ( T T )

(27) and (28), and are natural candidates, but again would require the

authorities to specify the optimal lives T' + u and T - T1  for
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each industry and firm. Under the simpler expensing approach we would

have

Y 2=0 T-T1S2X2  t = T-T

and similarly for dl, which takes into account in a decentralized

way the fact that optimal equipment life may vary from one firm to

another.

3. Concluding Comments

The phenomena of business income taxes would appear to be a fact

of life that is here to stay. We have attempted to show that if such

taxes are levied on a concept of net business income that requires the

specification of rules governing the manner in which capital outlays

are to be charged as a current expense over time, such rules will, in

general, introduce a. artificial influence on investment decision

formulas. Furthermore, there appears to exist no administratively

feasible way to specify neutral write-off rules except to define taxable

income as gross income minus all cash outlays including investment. This

amounts to permitting businesses to fully expense capital expenditures

for tax purposes, and represents the maximum rate of accelerated deprecia-

tion. This procedure recognizes that ultimately profits are the difference

between total cash receipts and total cash outlays, however one might

arbitrarily allocate short-run net cash receipts between something to

which the name "profit" is given and something which is labeled

"depreciation." Eventually, ail depreciation schemes wash down to the

same long-run net cash profit, and it is from this net profit that taxes
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must be paid.8 Somehow, this very simple idea gets lost in the immensely

complicated institutional mysteries of depreciation accounting.

Perhaps the most valuable advantage of fully expensing capital out-

lays is that of introducing administrative and clerical simplicity where

there has tended to exist great complication. Trade sources frequently

report that businesses keep at least two sets of books, one of which is

designed specifically to solve the decision problems created by tax

depreciation accounting. One finds it difficult to see what might be

the social benefits of such activity.

One final point deserves to be made. In current discussions some

have argued that faster tax depreciation write-offs should be allowed

to give the growing firm an advantage. Our analysis suggests that the

write-offs should be fully accelerated, not to give anyone an advantage

but to eliminate an existing disadvantage in the sense that investment

decision rules are distorted. Also bear in mind that many kinds of

investment-probably our most important kinds-have always been expensed.

I refer to investment by businesses in the training and further education

of technical and scientific employes, investment in product research and

development, and advertising outlays, all of which are expenditures

designed to increase future earnings. Present tax write-off policies

can hardly be said to have the same impact on a railroad or metal-working

firm as on a pharmaceutical or electronics firm whose investment in

knowledge is relatively far greater and more crucial than their outlays

for durable goods.
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FOOTNOTES

1. Smith, V. L. "Depreciation and Investment Theory," ONR Technical

Report No. 105, Institute for Mathematical Studies in the Social

Sciences, December, 1961.

2. It would seem obvious that the profit motive should drive corporate

management to depreciate assets as rapidly as is permitted under

law. However, many have expressed the opinion that management has

been slow to adopt the liberalized depreciation privileges provided

in the Internal Revenue Code of 1954 [see, e.g., the proceedings of

the symposium Depreciation and Taxes (Princeton: Tax Institute,

1959), PP. 130, 172]. J. Barlow (Ibid., pp. 131-140) mentions

several reasons for this. Besides ignorance or misunderstanding

of the after-tax benefits of accelerated depreciation, there is

the problem that some managements seem to view depreciation

deductions as a cost which adversely affects profits, and the

opinions of bankers and shareholders. This last reason could have

substance if the availability of funds is influenced by short-term

earnings which, under accelerated depreciation, tend to be depressed

in the early years of an investment, but increased in later years.

Also there are the vulgar facts that existing stock options to

management may be less valuable, and profit-sharing programs for

management will be less attractive to present management [cf.

T. N. McDade, Ibid., Chapter III, p. 53 and passim].

3. Smith, 2_. cit., p. 9.

4. Such "normal" life guidelines are provided in the U.S. Treasury's

Bulletin F.
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5. The equilibrium conditions are different if the minimum write-off

periods exceed the optimal life of equipment. If L < L° + u,
0 0

L < L , and we assume that the "undepreciated" portion of the

asset is deducted at the time of replacement, then{ c° O<t<L

00
CO 0

M 0o(Lo0) + -2 (Lo0 - u - L 0 t = L0
L o o

0

and similarly for the replacement investment. If one computes A

and A' for this case the condition (13) becomes

) arC * -rL

(i -a) --- (L - u - L ) + are 0 A'. Note that the cost
o L 0 0

0

of the sunk investment influences its replacement, which was not

the case in (13). This demonstrates how sensitive are the decision

rules to the parameters of a given write-off policy, as well as the

policies.

6. Obviously the Treasury cannot specify a different write-off policy

for sunk than for future replacement assets to be purchased. (14)

has the same form as (15) since

L
f 0 d[C 0, M0 (L0 ), u + tle r ( u +t ) dt

+ f d[C 0 , M0 (L0 ), tie rt dt = d[Co, Mo(Lo), tie -rt dt
1 0

7. This is a profit maximizing extension of the models discussed in

Smith, V. L., Investment and Production, (Harvard University Press:

Cambridge, 1961), Chapter XI, especially pp. 293-298.
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8. Of course there is the problem that tax payments are "delayed."

But the term "delay" is used only because it is generally believed

that the present non-expensed approach to tax depreciation is

"natural." One could equally argue, that under existing practices,

corporations are making interest-free advance payments to the

Treasury; that the real financial burden or "cost" (in the sense

of foregoing "consumption" distribution to stockholders) of an

investment occurs in the year of the capital outlay, and therefore

expensing is "natural." The argument, of course, depends ultimately

upon how one proposes to measure income.

But, however one interprets this delay, the fact remains that

Treasury revenues are adversely affected. My proposal for making

up this loss has been to remove the differential treatment of

capital gains. In this respect it is worth noting that a recent

survey of 150 executives in 51 major corporations has revealed

that "managements are willing to give up capital gains treatment

of gains arising from the sale of depreciable plant and equipment

in order to lessen the impact on Treasury revenue of needed tax

depreciation reform." See R. Milroy, D. Istvan and R. Powell,

"The Tax Depreciation Muddle," The Accounting Review, Vol. 36,

No. 4, October, 1961, p. 540.

"19 -



ICVCAL -NOR 0110mrruI LINP

COWTIM Noo-225(50)

Office of Inval Research Director Professor Was R. Koam
Brnch Office Operations Nvalustion Gros COllege of Businss. Adainistration
34 Broadway Office. Of Chief SYMINu UnV101erit
Nee Ycrk 13, N. Y. 1 of Naval operations (c00.O0) freenes 10, New York

Navy Dept.
Office of Naval Research Washington 25, D. C. 2 Doen L. II. K. Inelter
Beanch Office school of saginering
1030 3. Orson street Headurters Unives"ity at Caliernia
Pasadena 1, California 1 Okshm City Air Mterial Area Ie Angees 2, California

United States AMr Force
Office of Navel Research Tinker Air Force Ue, Okahes 1 Praftesor Jese N. Bas
Branch Office University of California
1000 Geary Street Industrial College of the Agricultural Skyrlmat Station
San Francisco 9, California 1 Arned Forces Berkeley 4, California

Fort Lealsy J1. McNair
Office of Revel Research Washington 25, D. C. Professor 0. 1. boucals
Navy No. 100 Attn. r. L. L. Henkel 1 Doaertsent of Iknous
Fneat Fost office University of Nimseotat
Nev York, sew York 2 Institute for Defense Analyses Mineaplis 14, Wnesoa

Csenications Research Division
Office of Navel Research Von Netasonn HSUl Professor S. S. Cairns
Logistics Beanch, Code 436 Princeton, Rev Jersey 1 Head, Dept. of Ibtaitios
Dept. of the Navy University or flUinis
T5-Bldg. Library Ufrbana, Mlinoise
Washington 25, D. C. 10 Awrican Pwr Jet Casavy

705 Grand Avenue r. Anua L. Carrell
Readquarters, USAF Ridgefield, Nov Jersey 1 7022 Tohabon Drive
Atto, AAC - 61, Dail"a, Teoas
Washington 25, D. C. 1 omning Officer

Office of Nava Research Professor A. Chares
logistics Research Project Branch Office The Technological Institute,
The George Washington University 56 N. Randolph Street Northwestern University
707 - 22nd 0'reet, N. W. Chicago 1, Illinois 1 Ivanston, Illi8e1.8
Washington 7, D. C. 1

Superintendent Professor John S. Chimn
Operations Research Office U. S. Naval Postgraduate School Departeent Of sccaee
The Johns Hopkins University Atto: Library University of Minnesota
6955 Arlington Road Monterey, California 1 Itanmepoli 14, Misoeta,
Bethesda 14, "orland 1

Electronic Coe~uter Division Professor Carl Crist
United States Air Force Code 280 Behavioral Bcenoes
Air University Library Bureau of Ships 202 Junipero SeIn
Ihorwell Mir Force Bane, Alabana 1 Departeent of the Navy Stanford, California

Washington 25, D. C. 2
4U. S. Navel Supply Research and Professor Nanooh Church

Dealopsnt Facility The RAND Corporation U. S. Nava Postgradate School
Navel Supply Depot 1700 Main Stroeet Moterey# California
Bayonne, New Jersey 1 Santa Monica, California I

Professor C. W. Churchen
Wapons Systenm Evaluation Group Manament Controls, Ref. Library School of NSwisse Admnistration
Pentagon Bldg. Restlngton Rend, UVersIt of California
Washington 25, D. C. 1 Div. of Sperry Hond Corp. Nrle ,California

515 Fourth, Avenue
Am. Aeronautical laboratory New York 10, N. Y. 1 Professor V. V. Covper
Moffett Field, California Director of Nseeareb

Attns Technical Library I University of Washington Depertmnent of Nseonies
Inst. for Noonceic Research Carmns Istitute of Techolg

Arved Services Technical Information Seattle 5, Washington 1 Pittsburg 13, Pennsylvania
Agency

Arlington Hall Station University of California Professor Gerald sabres
Arlington 12, Virginia 10 Surema of boieas end Cowle Fonedation for Raeec in Ice.

Deonic Rsearch Tale Station, Non 5155
The Director Berkeley 4, California 1 New Seven, Concticuot
Naval Research Laboratory
Washington 25, D. C. r. Ad= Abruxni Professor Robert DorAa

Attn: Tech. Infornation Office 1 Applied Statistics Group Departset of Noooncs
Departmnt or manegesent Harvard University

Chief, bureau of Supplies Stevens Institute of Tachnology Cambridge 3e, bAOssohoette
and Accounts Hoboken, New JerseyI

Advanced Logistice Research Division r. tools Dome
(Code W3) Dr. S. G. Alen NResuGMt 2iseerif Staff

Departeient of the Navy Stanford Research Institute -oo at yards and Docks
Washington 25, D. C. I Menlo Park, California 1 Nawvy prteent

Naval War College Professor island nch Wsigo 5 .C
Logistics Dept., Luce Hall Departoont of Noonowics Rear MR. a. N. Noees, M, Ret.
Newport, Rhode reised 1 Carnegie Institute of Technology 101 Washington Street

DietrPittburgh 13, Penneyli 1 Newport, ON"e Island

National Security AgeV Prcfesor X. F. lackenbach r. Daniel KaL ,s
Attn: CNftl.. ;9C07) Departenot of Mathmatics The HAN Corporation

Fort Gecorge 0. bde, "and 1 University of California 1700 min street

DietrLos Angeles 2., California I Sasta Monie&, California

National Science Foun~dation Dr. Martin J. Beck.. Alain Nathoven
Washington 2S, I. C. 1 Geprteent cc Sconances 3009 Wala, street

Brown University Alexandria, Virginia
BACA Office for Aeronautics Providence 12, Rhode IslandI
17Z'- P. Street, 2. W. Professor nerhard Fele
Washingvon 25, D. C. Dr. Richard Seil-n44 C

Attn: Chief, Office of The PAND Corporation University of Pittsburgh
Aeronautical Beginsering 1 1700 Main Street Pittsburgh 13, feoneylvesia

Bureau of Supplies and Acccounts naue DOw SnaMicClfraI
Departsent rf the Navy coetract zoor-MS(50)
Waehington Di. 2. -. November 1961



Dr. Merrill N. Fnood Professor loan" movies hM"s Mrchak
Vestal Hemith Research Institute Department at Nooms School of Nativse" AAlnistrstnn
205 North Format Aveu University at miasot adiversity of Osllorfls
Ann Arbor, mickIsen I Himopois Itx, Utmeota 1 Berkeley 4s California

Professor David Date Professor J. N. Jeobso Professor lonel M. Natiel
DePertent Of Mthestics uanes @c~o lasses be. Proj. Department of Aconocee
Bown University University of Obliteorna University of Rochester
Providence, Ekede Island. 1 Lo Angeles 24, California 1 River CoWm Station

Vs. Marray Geislar Professor Dols V. Jorgenson Rcetr2,NwYr

The RAND Corporation Department of Noanoslos Mr. Joseph *hhr
1700 Vain Street University of California Heed, operations Research Desk
Sects boles, California 1 Berkeley iCalifornia 1 U. S. N. Tmlnlng Device Censter

Professor D. Gelbawam Johoe Hopkins University idbraryr ahigoL ISwYr

Department of mathemtics Acqusitions Departmnt Dr.* Richard A. Killer
adiversity of Minnesota Baltimore Is, "laund 1 .071 West 7th Street
Nlmol 14, Bloweots 1 CatPetrR en ort Worth 7, hess

Giasonn Pounietion Ground-Water Studies Office of Naval Research Professor Praeo Modigliani
Giamnl Fourndtion of Agri. 2cononics Code 4i0 Graed. School of Y-fiuetrial Amainistration
University of California Dprmnt of Navy Carnegie Institute of leebaolagy
Berkeley 4., Californie 1 Washington 25, D. C. 1 Pittsburgh 13, Pennsylvsda1

Mr. H. J. D. 01111.. Proftesor Lawrence Klein Professor Jaes loore
Marketing Research Departeent Department of Sconoices Dept. of Industrial lngineering
Olin Mathieson Chemical Corp. University of Pennsylvania Northeastern University
275 Winchester Avenue Philadelphia, Pennsylvania 1 Doeton 1.2, beem.
bev Haven 4. Connecticut I

Professor T. C. Kooo Profeesor 0. Morgenstern
Dr. N. N. Gosory Coles Ponedetiofor R~neserc Nconametric Reseearch Ping~
IN Reseerch In Neoanies Princeton University
Yorktown Heights, Now York 1 Yale Station, Non 2125 92-A bssoo street

PrfsoeviGilce o Haven, Connecticut 1 Princeton, bew Jersey

Department of Icoomico Professor Harold W. Kuhn D. 1. Hevhaa
University of Chicago Depertent of bthsinties Chief, Industrial INgineering Div.
Chicago 37, Illinols 1 Bryn Hear College Comtroller

Bryn bew, Pennsylvania 1 Hdqro, Sen Bernardino Air Material Area
Dr. sadoe MelorNorton Air Force Saee, California

Navy WNasseoent Office Dr. Heward wstin
Washington 25, D. C. 1 ?oe HAND Corporation Mr. M. L. Norden

1700 bain Street Research Division
Dr. Theodore N. Harrie Sante Monica, California 1 College of Onglasering
The RAND Corporation bev York University
1700 bain street Dr. A. P. iannellottl bew York 53, bew York
Snte Mca, Calif ornia 1 Department of gcononics

Washington State Collegs Professor R. N. 0'NeiUl
Dr. John C. Hareaoyi PutleI-, Veshington I Departmnt of Noginepering
Departasot of Noononics University of California
Veyne stats University Professor C. B. Iseke, Lo Angeles 24s, California
Detroit, Hickigoo 1 Department of bthemtics

Rensselaer Polytochnical Institute Wo. Richard T. Palerso
Professor M. R. Restowss Yroy, bew York 1 0peratios Research Daeartmoent
Department of bthematics ilwb Ihrtrs

Univrsiy o CeifoaisProfessor V. W. laontief Ypsleanti, Mockigen
Los Angeles 24s, California 1 Departent of ecoonis

Harvard University Professor Stnisy maiter
Professor C. Kildreth Ceebrids. 56, Massachusetts 1 Department of Ecoomics
1iohigen State University Purdue UniversityF
Beat Loosing, Hichisn 1 Dr. hbrnhwft Liebersen Zefayette, Indiana

Center for International Affairs
Yr. C. J. Hitch 6 Divinity Ave. Professor H. niley
The RAND Corporation Harvard University 501 Stephens meoial Hell
1700 bain Street CinbrIdge 5, Vessachusetts 1 University of California
Santa Routca, California 1 PrfsoR.D.Ltae erkeley is, CaliforniaI

Dr. Alan J. Hioffman Dept. of industrial Regineering Professor D. Rosenblastt
11M Research Center Columbia University Department. of Statistics
be 218 Sew York 27, bev York 1 The Georse Washington University
Yorktown Heights. bev Yorh I1 r .Due w Washington 7, D. C.I

Professcor Austin lgatt Dept. of Psychology Professor Inremy Rosenblatt
School of Paress AdaInitration University of Ponnsylvania Department of bathemtem
University of California Philadelphia, Pennsylvania 1 Bronn University
Berkeley ',, California I Dr ri .VgleProvidence 12, bhode Island

Dr. C. C. Holt 2954 Winchester Way Professor A. S. Roe, Reed
Grad school of Industrial Amainistration Rancho Cordova, California 1 Department of bkthtie
Cacrnrie Inst itute of Technology University of got" Dom
Pittsburgh 1A, Pennsylvania 1 Benoit bndelbrot Notr" D, Indians,

Internatiwul. Business
Dr. John W. Hooper ftchios Corp. Profeesor Jerm Rothenberg
Cowles Foundiation for Research Research Canter Dolpartment of Scononics

in Nooncoics P. 0. bee 218p Lamb &state Northestern University
Yale S ation. bea 2121, Yorktow Heights, Saw Yorh 1 Nvston, Illinois
New 1a1-, Conneticut

Professor Juius. Mrgolis Profesor Albert H. Rubenstein
Profesor H. Mltelling Depar-nt of business Administration DertEr"nt Or Industria Negineering
Dept. of batuntca statistics University of California Northestern University
University of' North Carolina Berkeley ., California 1 Evanston, Mlinois
Chaepel Hill, North Carolina1

Prfso .S otakrMr. Harry, M. Markowitz Professor Norman bela
ProfssorH. . Hcuthskerlatics Department DeParteent of Statistics

Drpartant of Neonoices 71* RAND CorporationNchgnSaeUirst
tierva-1 University Hi00bi Hre e m Staneig nieity

-ahid 8, Massachusetts I benta Monica, California1

or. R M. nowsProfessor NICbe~d S. Palmer
Dr.Ti H Hgie5Professor Jacob brheh Department of Pailoaew

hopartmnt of U~mtics school of amino"e Aministration HItchigen State adivereity
School of Aviation Redicin University of California Beat tasing, HichigenI
U.S.A.?. Los Angeles 2., California
Rafndolph Field, Teos

Contract Noqu.22 r 5 0)
iiNoemer 1961



EkofeemoP. A. namoam W. Phili vant Dr. Tuksko Ebmk&W
at secoou o 1RR Compatim Dirt. a of 3c inh

K . 1. T. 1M0 min Sea 6asobiaiipw
011rup 39, EAMernbyatte I byte byssalforia,U I *iro' loshid

Dr. 1. EishON ampn profeusor .. Usifegits___
Sbool at hatIni k yn , t mtmai ProfeesrW& Tauvl
Visa*"~ 3Ran = 1 adversty ~at of eends
avesity at Misota law"., m York I Idwas avrity

HUM~olis 14, ULMUDUprofessor Rebat J. VelfwsunmJ
Professor Ass- Scoeta Jr. am i. bihMain
Dept. of laatil Monerifi 9171 Kflahre Ulvd. JMmo
Common admaiwtre Neowly StILe, C ralsu 1I 7 ~t
Itheas, Now Yrk 1Scol at Recesion

o. allu 9. EOMm, Ciit admluas at U. S. Em1.e
Pr -V w S. A. SMass 1wniel YaxwikdIW VMit hagtias N. 5. Val"., ANOM
Dept. at Imastrial Abalatstumo Offle at hout. la". of Iofiri
C"awi. Instituteat of wl Yoe1EmachmtOa 29, D. C. 1 Proiteur Varte Mater

PitU%*, 13, Pnsyvaia 1 byss advrsity
Professor U. A. Voofter? flINkmN Ontario

Mr. 3. 3. esi"6o Ioahu etUttte3m
hag of Nq1ieus aMc AcamteU =U = :r 0,kE at
Code M Saw York 53, Nov York 1
hrllcjtom Amuse
U. S. Departmet of by DawrlhetSe via n Zisim
Emaklno 25, V. C.1

Cusein Officer
Profesor Lewis bal Benum Office
Dearmet at Usttirtlcu Nary E0. 100
Durtsotk call-5 Fleet Post nOie
bOO,.?, byW MUN~sre I Now Yrk, by Turk

Professor Robert Solo, Professor Marie All-le
Deprtmt of socamdc. 62 Dowdevrd St. o.1a (no

0
)

mas. at, or !saoolog Rori~e 6s, rs1 I
Cinbridge 39, mneachetts

Prfso oet-o. WilLis M. Germa pritee? D. V. 2. Sow

POitau ort coue advesty of Uodaba Dot. muaemtAm

avrity of Somsevs u nm, Mml 1 adversity at CbIcago

Phklselpkls, Pennslvania 1 it. Frank Sa dw3,np

Professr Gurald Tb~oa okfl Revenue . nue mioneget" freu poet Stes

Dort. of Tatistril Admaltrtco ii a inZbi cal@I n wf"a re serveuta fo50

Carahie Instituate of EmotnolowCabigM MI tur -

pitteo 13, Penslvania 1 Dr. heiw mosee

Professor 1. K. leall lt1eltt or eNdoNtao

Departmnt of Mathntice Som, 1
advrersity of Nlchig

Prn~~~~se;Cea a.N.fthwbew yh"uM

Reorter" or arytmerilS 33 rw Magdu
Ihiursity at California For" 98,
varkeley 41 Calfornia

Priteea3mmToha !Iute p 5 attm do is Statintiggm
Council of Uecoupmlo Asyleea it "a lo Ucndqus
atecuti" Omfien of ra Pwelamt 29, Joel Spenly
Vemlogtmn 2$, D. C. I Paris, 1MNC

Profegeor C. S. Tmpins Pseety of~IO Cm.

Dept. of thtiu Varty ofcl Sie

adversity of Califon"i ad Sociaulty of e06

Lee Ampee 24, Calfornia advrsit, yI 1Uda

Profeeer A. V. Tooker professor Mr. Samba mm
Pt. Rau, Rom 7d Tastitut rep ia~h~teustt
Priee, Raw Jersey 1 &Gitutrwa 39

Prfso iculg P MWO aNm.,1
Pronmo sEfroin PrfssrNwt"

202 Jmipc barra Econometric ruttes.
Stait f, ilts* 1 httwhaanu Suool of imee~

baotau. D. P. Vots, Jr. mteds

borartwout of Eumom nadesi in h P~o
Yale adversity AI OIWlMO A

INV 111069 COMMtlOUt 1 V. S. Attace'

Profesor V. A. VQU@t nowb fa - (uwJ

thlveelty of thUSO o owsc Clfri

Chlao 57, Ilineois 1 Ptmee.. Moble Myhihim

Pretener, . L. W"l kInsmuetsoilaw eoc

Sowat Ot Ethintiu on"i adersity
Sruri adversity Toun. ft
Cobrdw 3, muecuetts I MA I

Dr. T. Vbtio yTowh mooski
School of Industrial mebenvat ~ j*.t ~
mass. lactitute or %obsol1w 11 #now&& 1aw
Contridis 00 onewbusetts 1 T~,JR

Wo. Vea A. Victale*a Dr.~m Oitm S1oilm Smi

6w93 . A Rus Street latfe atSU d eod

Cak~~~~miM 9.C1S.3*1 eaEiwretty Inflow 1161

74JW~ 1ns(a

JAPA


